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(54) Steering column 

(57) A steering column (1 0) connectable to a frame 
of a vehicle includes a first steering column member 
(12) pivotable relative to a second steering column 
member (1 4). A tilt lock bar (80) has an end portion (84) 
movable with the first steering column member (12) rel- 
ative to the second steering column member (14). The 
tilt lock bar (80) moves relative to the second steering 
column member (14) upon pivoting of the first steering 
column member (12) to any one of a plurality of pivot 
positions relative to the second steering column mem- 
ber (1 4). A k>cking member (1 1 4) engages a plurality of 
teeth (120) on the tilt lock bar (80) to prevent movement 
of the tilt lock bar (80) relative to the second steering 
column member (14) and pivoting of the first steering 
column member (1 2) relative to the second steering col- 
umn member (14). The k)cklng member (1 14) has a first 
position engaging tiie plurality of teeth (120) on the tilt 
lock bar (80) to prevent movement of the tilt lock bar (80) 
relative to the second steering column member (14). 
The locking member (114) has a second position 
spaced from tiie plurality of teeth (120) on the tilt lock 
bar (80) to enable movement of the tilt lock bar (80) rel- 
ative to tiie second steering column member (14) and 
pivoting of the first steering column member (12) rela- 
tive to the second steering column member (14). A sup- 
port tube (42) fbr connecting ttte steering column (10) to 
the frame of the vehicle rotatably supports the second 
steering column member (14). 
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Description 

Technicaf nei<l 

Bacjcground of the Invention 

[0001] Hie present invention relates to a steering 
column, and more specifically to a steering column in 
which a first steering column member is pivotable rela- 
tive to a second steering column member. 
[0002] A known steering cofumn is disclosed in U.S. 
Patent No. 5.363,716. U.S. Patent No, 5.363.716 dis- 
eases a steering column In which a first steering col- 
umn member can be pivoted relative to a second 
steering column member. A tilt lock bar has a first end 
portion nrx)vab]e with the first steering column member 
relative to the second steering column member. The tilt 
lock bar moves relative to the second steering column 
member upon pivoting of the first steering column mem- 
ber to any one of a plurality of pivot positions relative to 
the second steering column member. A pair of coil 
springs are normally tightly wound around the periphery 
of the tilt took bar so that, when fully wound, tiiey grip 
the tilt lock bar and prevent relative movement between 
the tilt lock bar and the second steering column mem- 
ber. Rotation of a lever about an axis of the tilt lock bar 
causes the springs to become partially unwound and 
release tiieir grip on the tilt lock bar. When the springs 
become unwound, the first steering column member 
can be pivoted relative to the second steering column 
member. 

Summary of the Invention 

[0003] The steering column of the present invention 
Includes first and second steering column members piv- 
otable relative to each other. A tilt lock bar has an end 
portion movable witti the first steering column member 
relative to the second steering column member. The tilt 
lock bar is movable relative to the second steering col- 
umn member upon pivoting of tiie first steering column 
member to any one of a plurality of pivot positions rela- 
tive to the second steering column member. 
[0004] A locking means for engaging a plurality of 
teeth on the tilt lock bar prevents movement off the tilt 
lock bar relative to the second steering column member 
and pivoting of the first steering column member relative 
to the second steering column member. The locking 
means has a first position engaging the plurality of teetii 
on the tilt lock bar to prevent movement of tiie tilt lock 
bar relative to the second steering column member and 
pivoting of the first steering column member relative to 
the second steering column member. The locking 
means has a second positk)n spaced from tiie plurality 
of teetii on the tilt k>ck bar to enable movement of tiie tilt 
lock bar relative to the second steering column member 
and pivoting of the first steering c lumn member relative 
to the second steering column member. A mounting 



means for connecting the steering column to tiie frame 
of the vehicle rotataUy supports tiie second steering 
column member. 

[0005] In one embodiment of the present invention. 

5 tiie locking means applies a first force to tiie tilt lock bar 
to prey^ent movement of the tilt lock bar relative to the 
second steering column member. The locking means 
includes means for applying a second force to the tilt 
lock bar greater than the first force when a load is 

10 applied to the first steering column member urging the 
first steering column member to pivot relative to the sec- 
ond steering column memk>er. 

Brigf Oescrtptlon of the Drawings 

15 

pOOS] The foregoing and other features of the 
present invention will become more apparent to one 
skilled in the art upon consideration of tiie following 
description of the invention and the accompanying 
20 drawings in which: 

Rg. 1 is a pictorial illustration of a first embodiment 
of a steering column of the present invention; 
Rg. 2 is a schematic sectional vi^ of a portion of 
25 the steering column of Rg. 1 ; 

Rg. 3 is an enlarged view of a locking means for 
locking tiie steering column in a desired adjusted 
position; 

Rg. 4 is an enlarged sectional view of a portion of 
30 tiie locking means of Rg. 3; 

Rg. 5 is a pictorial view of a jdiston of tiie locking 
means of Rg. 3; 

Rg. 6 is an enlarged schematic view of a second 
embodiment of a locking means of the present 
35 invention; 

Rg. 7 is a sectional view of the kx:king means of 
Rg.6; 

Rg. 8 is a pictorial view of an actuation arm of tiie 
locking means of Rg. 6; 
40 Rg. 9 is an enlarged schematic view of a third 
embodiment of a locking means of tiie present 
invention; and 

Rg. 10 is a sectional view of the locking means of 
Rg.9. 

45 

Pescrliitlpn of Prgferrgd Embpcllinents 

[0007] A first embodiment of the present invention 
comprises an angularly adjustable vehicle steering col- 

50 umn 10 (Figs. 1 and 2). The steering column 10 Is con- 
nectable to a frame of a vehicle by mounting brackets 
(not shown), as is well known in the art. The steering 
column 10 includes an input shaft or steering column 
member 12 and a steering column member 14 which 

55 are rotatable to move steerable wheels of a vehicle (not 
shown). A vehicle steering wheel 18 (Rg. 2) Is attached 
to tiie steering column member 12 by a nut 30. The 
steering column member 12 and steering column mem- 
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ber 1 4 rotate upon rotation of the vehicle steering wheel 
18 by an operator of the vehicle. The steering column 
member 12 is pivotable relative to the steering column 
member 14 to affect angular adjustment of the steering 
wheel 18. 5 
[0008] A releasable tilt locking mechanism 20 (Rg. 
1) locks the steering column member 12 in any one of a 
plurality of pivot positions relative to the steering column 
member 14. The steering column member 12 extends 
into an upper housing 26. Bearings located in the upper 
housing 26 support the steering column ment>er 12 for 
rotation relative to the upper housing. A cover 28 is 
removable from the upper housing 26 so that the t>ear- 
ings may be reached for repair and maintenance. The 
cover 28 (Fig. 1) is connected to the upper housing 26 
by screws 32. 

[0009] A universal joint 34 (Rgs. 1 and 2) intercon- 
nects the steering column menlbers 12. 14. The steer- 
ing column member 12 is connected to one yoke of the 
universal joint 34. Another yoke of the universal joint 34 
is connected to the steering column member 14. The 
steering column member 12 and upper housing 26 can 
pivot, relative to the steering column member 14. about 
a pivot axis A of the universal joint 34. From the above, 
it should be clear that upon rotation of the steering 
wheel 18, the steering column member 12 and the 
steering column member 1 4 rotate. 
[0010] A bracket 40 (Rg. 1) pivotally supports the 
upper housing 26 and steering column member 12 for 
pivotal movement relative to the steering column mem- 
ber 14. The upper housing 26 is pivotally connected to 
the bracket 40 which is connected to a mounting mem- 
ber or support tube 42 drcumsaibing the steering col- 
umn member 14. The support tube 42 supports the 
steering column member 14 for rotation and connects 
the steering column 10 to the frame of the vehicle, as is 
well known in the art. The upper housing 26 is pivotable 
about the axis A relative to the bracket 40 and the sup- 
port tube 42. Therefore, the upper housing 26 pivots 
along with the steering column member 12 relative to 
the bracket 40 and the steering column member 14. 
[0011] The bracket 40 (Fig. 1) includes generally 
parallel side walls 48. Portions 52 extending radially 
inwardly from the side walls 48 are connected to an 
upper portion of the support tube 42. A portion 56 of the 
bracket 40 extends between the side walls 48. The 
bracket 40 partially encloses the tilt locking mechanism 
20. 

[0012] A handle 62 and actuator member 64, con- 
nected to the handle, are pivotally mounted on the por- 
tion 56 of the bracket 40 by a pin 66. The handle 62 and 
actuator member 64 release the tilt locking mechanism 
20 to permit tilting of the steering column member 12 
relative to the steering column member 14. A portion 68 
of the actuator member 64 extends into an opening 70 
in the portion 56 of tiie bracket 40 and engages tiie titt 
locking mechanism 20. A torsion spring 72 extends 
around the actuator member 64 to bias the handle 62 



and the actuator member to an Initial position in which 
the tilt locking mechanism 20 is locked. 
[001 3] A tilt lock bar 80 Is pivotally connected to the 
upper housing 26 by a pin 82. An end portion 84 of the 
titt lock bar moves with the steering column member 12 
relative to the steering column member 14. A piston-cyt- 
inder assembly 90 (Rgs. 3 and 4) locks the titt lock bar 
80 in one of a plurality of positions relative to tiie steer- 
ing column menlber 1 4. 

[0014] When the tilt lock bar 80 Is locked in one of 
tiie positions, tiie steering column member 12 is locked 
in one of a plurality of positions relative to the steiering 
column menlber 1 4. The tilt lock bar 80 extends ttirough 
tiie piston-cylinder assembly 90 (Rgs. 3 and 4) which 
locks the tilt lock bar 80 in one of tiie plurality of posi- 
tions. The piston-cylinder assembly 90 is pivotally con- 
nected between one of the side walls 48 and a flange 92 
extending from tiie portion 56 of the bracket 40 by a bolt 
94 and nut 96. The boH 94 extends tiirough a plate 100 
of the piston-cylinder assembly 90. The plate 100 is 
connected by screws 102 to a flange 104 extending 
from a cylindrical housing 106 of tiie piston-cylinder 
assembly 90. 

[0015] The tilt lock bar 80 (Rg. 4) extends tiirough 
openings 108 in the housing 106. A piston 114 located 
within tiie housing 106 is movable transverse to a longi- 
tudinal axis 116 of tiie tilt lock bar 80. The piston 114 
has an oval-shaped opening 117 through which tiie titt 
lock bar 80 extends to permit movement of the piston 
relative to the tilt lock bar. A plurality of teeth 118 define 
a portion of the opening 117. The teeth 118 engage 
teetii 120 on the tilt lock bar 80 to prevent movement of 
tiie titt lock bar relative to the housing 106, and there- 
fore, the bracket 40 and the steering column member 
14. 

[0016] A spring 124 located within the cylindrical 
housing 106 urges the piston 114 to the left, as viewed 
in Rg. 4, so that the teetii 1 18 engage the teetti 120 of 
the tilt lock bar 80. The spring 124 acts between a sur- 
face 126 of tiie piston 114 and the plate 100. An exten- 
sion 130 of the piston 114 extends through an opening 
132 in the housing 106. The extension 130 engages the 
portion 68 of the actuator member 64. 
[0017] Upon pivoting the handle 62 and, therefore, 
tiie actuator member 64, downward, as viewed in Rg. 1 , 
from tiie initial position, tiie portion 68 of tiie actuator 
member moves toward ttie piston-cylinder assenlbly 90. 
The actuator member 64 moves tiie piston 114 to the 
right, as viewed in Rg. 4, to release the tilt lock bar 80 
and permit pivoting of tiie steering column member 12 
relative to the steering column member 14. When the 
steering column member 12 is pivoted relative to the 
steering column member 14. the titt lock bar 80 moves 
relative to tiie piston-cylinder assembly 90 and tiie pis- 
ton-cyflnder assembly pivots about tiie bolt 94. Upon 
release of the handle 62 after positioning tiie steering 
column member 12. tiie spring 124 moves the teeth 1 1 8 
on the piston 1 14 into engagement witti the tilt lock bar 
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80. The spring 72 and the piston 114 move the handle 
62 and the actuator member 64 to the initial position. 
[0018] The embodiment of the Invention Illustrated 
in Rgs. 6-8 is generally similar to the embodiment of the 
invention illustrated in Figs. 1-5. The embodiment of 
Rgs. 6-8 Is the same as the embodiment of Figs. 1-5 
with a different locking mechanism. 
[0019] A tilt locking mechanism 140 of the second 
embodiment (Rgs. 6 and 7) locks the steering column 
member 1 2 in any one of a plurality of pivot positions rel- 
ative to the steering column member 14. A tilt lock bar 
142 is pivotally connected to the upper housing 32. An 
end portion 143 of the tilt lock bar 142 moves with the 
steering column member 12 relative to the steering col- 
umn member 14. The tilt lock bar 1 42 extends through a 
locking housing 144. The locking housing 144 is pivot- 
ally connected between one of the side walls 48 and the 
flange 92 of the bracket 40 by a bolt 146 and a nut 148. 
The bolt 146 extends through a mounting flange 150 of 
the housing 144. 

[0020] A pair of actuator arms 1 56 are pivotally con- 
nected to the housing 144 by a pivot pin 158. Each of 
the actuator arms 156 has teeth 164 (Rg. 7) for engag- 
ing teeth 166 on the tilt lock bar 142. The teeth 164 on 
the actuator arms 156 are biased into engagement with 
the teeth 1 66 on the lock bar 1 42 by springs 1 68 located 
in recesses 169 in the housing 144. 
[0021] The springs 168 engage extensions 170 of 
the actuator arms 156 to cause the actuator arms to 
pivot into engagement with the tilt lock bar 142. Pins 
172 extend through openings 174 (Rg. 8) in the exten- 
sions 1 70 and into the interior of the springs 1 68 to posi- 
tion the springs 168 on the extensions 170. 
[0022] The actuator arms 1 56 are substantially sim- 
ilar and. therefore, only one of the actuator arms will be 
described in detail. The actuator arm 156 (Rg. 8) 
includes a recess 180 for receiving a portion of the other 
actuator arm 156. The actuator arm 156 includes an 
opening 182 through which the pin 158 extends. Each 
of the extensions 170 on the actuator arms 156 
engages the portion 68 of the actuator member 64. 
[0023] Upon pivoting the portion 68 of the actuator 
member 64 toward the locking mechanism 140 from the 
initial position, the actuator arms 156 pivot in opposite 
directions about the pin 158. The teeth 164 on the actu- 
ator arms 156 move out of engagement with the tilt lock 
bar 142 to permit pivoting of the steering column mem- 
ber 12 relative to the steering column member 14. 
When the steering column member 12 is pivoted rela- 
tive to the steering column member 14. the tilt lock bar 
142 moves relative to the housing 144 and the housing 
144 pivots about the bolt 146. Upon release of the han- 
dle 62 after positioning the steering column member 12 
relative to the steering column member 14, the teeth 
164 on the actuator arms 156 move into engagement 
with the tilt lock bar 1 42. The spring 72 and the actuator 
arms 156 move the handle 62 to the initial position. 
[0024] Each of the actuator arms 1 56 applies a first 



force against the tilt lock bar 142 under the influence of 
springs 164 and 72. When a load is applied to the steer- 
ing column member 12 which urges the steering column 
member to pivot about the axis A and the actuator amis 

5 1 56 are engaging the tilt lock bar 1 42. the force applied 
by one of the actuator arms 156 on tiie tilt lock bar 
increases to a second force. When a load is applied to 
the steering column member 12, the load is transmitted 
to the tilt lock bar 1 42. The tilt lock bar 1 42 transmits tiie 

10 load to one of the actuator arms 156 which urges the 
actuator arm to pivot about the pin 1 58 toward engage- 
. ment witii the tilt lock bar. Accordingly, the actuator arm 
156 applies a larger force on the tilt lock bar 142 to fur- 
tiier prevent tilting of the steering column member 12. 

IS [0025] The embodiment of the invention illustrated 
in Figs. 9 and 1 0 is generally similar to the embodiments 
illustrated in Figs. 1-8. The embodiment of Figs. 9 and 
10 is the same as the embodiments of Figs. 1-8 witii a 
different locking mechanism. 

20 [0026] A tilt locking mechanism 190 of the third 
embodiment (Figs. 9 and 10) locks the steering column 
member 12 in any one of a plurality of pivot positions rel- 
ative to the steering column member 14. A tilt lock bar 
192 is pivotally connected to tiie upper housing 32. An 

25 end portion 193 of the tilt lock bar 192 moves with the 
steering column member 12 relative to tiie steering col- 
umn member 1 4. The tilt lock bar 1 92 extends through a 
locking housing 194. The k>cking housing 194 is pivot- 
ally connected between one of the side walls 48 and the 

30 flange 92 of the bracket 40 by a bolt 196 and a nut 198. 
The boK 196 extends through a mounting flange 200 of 
the housing 194. 

[0027] A pair of actuator arnns 206 are pivotally con- 
nected to the housing 194 by a pin 208. Each of tiie 

35 actuator arms 206 has teetti 21 2 for engaging teetii 214 
on the tiK lock bar 192. The teetti 212 on tiie actuator 
arms 206 are biased into engagement with tiie teetti 
214 on the tilt lock bar 1 92 by a spiral spring (not shown) 
wrapped around the pin 208. Each of ttie actuator arms 

40 206 has a portion 216 in engagement witti the portion 
68 of the actuator member 64. 
[0028] Upon pivoting the portion 68 of the actuator 
member 64 toward ttie locking mechanism 190 from ttie 
initial position, the actuator arms 206 pivot in opposite 

45 directions about ttie pin 208. The teetti 21 2 on the actu- 
ator arms 206 move out of engagement with tiie tilt lock 
bar 192 to permit pivoting of the steering column mem- 
ber 12 relative to the steering column member 14. 
When the steering column member 12 is pivoted rela- 

50 tive to the steering column member 1 4, the tilt lock bar 
192 moves relative to the housing 194 and the housing 
194 pivots about the bolt 196. Upon release of the han- 
dle 62 after positioning the steering column member 12 
relative to ttie steering column member 14, ttie teetti 

55 212 on the actuator arms 206 move Into engagement 
with ttie tilt lock bar 192. The spring 72 and tiie actuator 
arms 206 move ttie handle 62 to the initial position. 
[0029] From the above description of ttie invention, 
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those skilled in the art will perceive improvements, 
changes and modifications. It is contemplated that the 
tilt lock bars may be smooth so that an infinite adjust- 
ment of the tilt position of the steering column may be 
obtained. Furthermore, it is contenplated that the steer- 5 
ing columns may be tilt-telescope steering columns in 
which the length of the steering column may be 
adjusted also. Such improvements, changes and modi- 
fications within the skill of the art are Intended to be cov- 
ered by the appended claims. ro 
[0030] According to its broadest aspect the inven- 
tion relates to a steering column connectable to a frame 
of a vehicle, said steering column comprising: first and 
second steering column members, said first steering 
column member being pivotable relative to said second is 
steering column menrt)er; a tilt lock bar; and locking 
means for engaging said plurality of teeth on said tilt 
lock bar. 

[0031] It should be noted that the objects and 
advantages of the invention may be attained by means 20 
of any compatible combination(s) particularly pointed 
out in the items of the following summary of the inven- 
tion and the appended claims. 

SUMMARY OF THE INVENTION 25 
[0032] 

1. A steering column connectable to a frame of a 
vehicle, said steering column comprising: so 

first and second steering column members, 
said first steering column member being pivot- 
able relative to said second steering column 
member; 35 
a tilt lock bar having an end portion movak)le 
with said first steering column member relative 
to said second steering column member, said 
tilt lock bar moving relative to said second 
steering column member upon pivoting of said 40 
first steering column member to any one of a 
plurality of pivot positions relative to said sec- 
ond steering column member, said tilt lock bar 
having a plurality of teeth; 

locking means for engaging said plurality of 45 
teeth on said tilt lock bar to prevent movement 
of said tilt lock bar relative to said second steer- 
ing column member and prevent pivoting of 
said first steering column member relative to 
said second steering column member, said so 
locking means having a first position engaging 
said plurality of teeth on said tilt lock bar to pre^ 
vent movement of said tilt lock bar relative to 
said second steering column member and a 
second position spaced from said plurality of ss 
teeth on said tift lock bar to enable movement 
of said tilt lock bar relative to said second steer- 
ing column member and pivoting of said first 



steering column member relative to said sec- 
ond steering column member; and 
mounting means for connecting said steering 
column to the frame of the vehicle, said mount- 
ing means rotatably supporting said second 
steering column member. 

2. A steering column 

wherein said locking means includes a plurality of 
teeth engageable with said plurality of teeth on said 
tilt lock bar. 

3. A steering column 

further including means tor biasing said locking 
means into engagement with said tilt lock bar. 

4. A steering column 

wherein said locking means includes a piston and 
means supporting said piston for movement in a 
direction transverse to a longitudinal axis of said tilt 
lock bar. said piston having a plurality of teeth 
engageable with said plurality of teeth on said tilt 
lock bar to prevent movement of said tilt lock bar rel- 
ative to said second steering column member. 

5. A steering column 

wherein said piston Includes surfoce means defin- 
ing an opening through which said tilt lock bar 
extends, said plurality of teeth of said piston being 
located on said surface means defining the opening 
In said piston. 

6. A steering column 

wherein said means supporting said piston for 
movement is pivotally connected with said mount- 
ing means. 

7. A steering column 

wherein said locking means includes a first member 
pivotable about a pivot axis spaced from said tilt 
lock bar. said first member having a first portion 
engageable with said plurality of teeth on said tilt 
lock bar. 

8. A steering column 

further including spring means for applying a force 
to urge said first member to pivot about the pivot 
axis and sakJ first portion toward engagement with 
said plurality of teeth on saki tilt k>ck bar. 

9. A steering column 

further including actuator means engageable with a 
second portion of said first member for pivoting said 
first member about the pivot axis and said first por- 
tion away from said plurality of teeth on saki tilt lock, 
bar: 

10. A steering column 
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further including support means for supporting said 
first mender for pivotal movement about the pivot 
axis, said supporting means being pivotal relative to 
said mounting means. 

5 

11. A steering column 

wherein said first portion of said first member 
includes a plurality of teeth engageable with said 
plurality of teeth on said tilt lock bar. 

10 

1 2. A steering column 

wherein said locking means includes a second 
member pivotable at>out said pivot axis, said sec- 
ond member having a first portion engageable with 
said plurality of teeth on said tilt lock bar. is 

13. A steering column 

wherein each of said first portions of said first and 
secortd members includes a plurality "of teeth 
engageable with said plurality of teeth on said tilt 20 
lock bar. 

1 4. A Steering column 

wherein said tilt lock bar is pivotally connected to a 
housing rotatably supporting said first steering col- ss 
umn meml)er. 

15. A steering column oonnectable with a frame of 
a vehicle, sakJ steering column comprising: 

30 

first and second steering column members, 
sakl first steering column member being pivot- 
able relative to said second steering column 
member, 

a tilt lock bar having an end portion movable 35 
with said first steering column member relative 
to said second steering column member, said 
tilt \ock bar moving relative to said second 
steering column member upon pivoting of said 
first steering column member to any one of a 40 
plurality of pivot positions relative to sakl sec- 
ond steering column member; 
kxMng means for applying a first force to said 
tilt lock bar to prevent movement of said tilt lock 
bar relative to said second steering column 45 
member and pivoting of said first steering col- 
umn member relative to said second steering 
column member, said locking means including 
means for applying a second force to sakJ tilt 
lock bar greater than said first force when a so 
load is applied to said first steering column 
member urging said first steering column mem- 
ber to pivot relative to said second steering col- 
umn member. 

ss 

16. A steering column 

wherein said locking means includes a member 
engageable with said tilt kxk bar, said member 



being pivotable about a pivot axis spaced from said 
tilt lock bar, said menfiber having a portion engage- 
able with said tilt lock bar. 

17. A steering column 

wherein said portion has a plurality of teeth 
engageable with a plurality of teeth on said tilt lock 
bar. 

18. A steering column 

further including spring means applying said first 
force urging said portion of said memt>er toward 
engagement with said tilt lock bar. 

19. A steering column 

wherein said teetii on said tilt lock bar apply a force 
to urge saki portion of said member to pivot toward 
said tilt lock bar when tiie load urges said first steer- 
ing column member to pivot relative to said second 
steering column member. 

20. A steering column 

wherein said tilt lock bar is pivotally connected to a 
housing rotatably supporting sakl first steering col- 
umn member. 

Cteims 

Having described the inventk>n, the fbllowing is 

claimed: 

1 . A steering column oonnectable to a frame of a vehi- 
cle, said steering colunfui comprising: 

first and second steering column members, 
said first steering column member being pivot- 
able relative to said second steering column 
member; 

a tilt lock bar having an end portion movable 
witii said first steering column member relative 
to said second steering column member, sakl 
tilt lock bar moving relative to saki second 
steering column member upon pivoting of saki 
first steering column member to any one of a 
plurality of pivot positions relative to said sec- 
ond steering column member, sakl tilt lock bar 
having a plurality of teetii; 
loddng means for engaging said plurality of 
teetii on said tilt lock bar to prevent nrxyvement 
of said tilt lock bar relative to said second steer- 
ing column member and prevent pivoting of 
said first steering column member relative to 
said second steering column member, said 
locking means having a first position engaging 
said plurality of teeth on sakl tilt lock bar to pre- 
vent movement of said tilt lock bar relative to 
sakl second steering column member and a 
second position spaced from saki plurality of 
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teeth on said titt lock bar to enable movement 
of said tilt lock bar relative to said second steer- 
ing column member and pivoting of said first 
steering column member relative to said sec- 
ond steering column member; and s 
mounting means for connecting said steering 
column to tiie frame of tfie vehicle, said mount- 
ing means rotatably supporting said second 
steering column member. 

10 

2. A steering column as set forth in daim 1 wherein 
said locking means includes a plurality of teeth 
engageable with said plurality of teeth on said tilt 
lock bar. 

,is 

3. A steering column as set forth in daim 1 further 
induding means for biasing said locking means into 
engagement with said tilt lock bar. 

4. A steering column as set forth in daim 1 wherein 20 
said locking means includes a piston and means 
supporting said piston for movement in a direction 
transverse to a longitudinal axis of said tilt lock bar. 
said piston having a plurality of teeth engageable 
with said plurality of teeth on said tilt lock bar to pre- 25 
vent movement of said tilt lock bar relative to said 
second steering column memt>er. 

5. A steering column as set forth in claim 4 wherein 
said piston indudes surface means defining an so 
opening through which said tilt lock bar extends, 
said plurality of teeth of said piston being located on 
said surface means defining the opening in said 
piston. 

35 

6. A steering column as set forth in claim 4 wherein 
said means supporting said piston for movement is 
pivotally connected with said mounting means. 

7. A steering column as set fortii in any of the preced- <o 
ing daims wherein said locking means includes a 
first member pivotable about a pivot axis spaced 
from said tilt bck bar, said first member having a 
first portion engageable with said plurality of teeth 

on said tilt lock bar. and/or further preferably 4s 



pivot axis, said supporting means being pivotal 
relative to said , mounting means, and/or 
wherein preferably 

said first portion of said first member indudes a 
plurality of teeth engageable with said plurality 
of teetii on saki tilt lock bar, and/or wherein 
preferably 

said locking means indudes a second member 
pivotable about said pivot axis, said second 
member having a first portion engageable witii 
sakJ plurality of teetii on said tilt lock bar. and/or 
wherein preferably 

each of said first portions of said first and sec- 
ond members includes a plurality of teeth 
engageable with said plurality of teeth on said 
tilt lock bar. and/or wherein preferably 
sakI tilt lock bar is pivotally connected to a 
housing rotatably supporting said first steering 
column member. 

8. A steering column connectable with a frame of a 
vehide, said steering column comprising: 

first and second steering column members, 
said first steering column member being pivot- 
able relative to saki second steering column 
member, 

a tilt lock bar having an end portion movable 
with said first steering column member relative 
to said second steering column member, said 
tilt lock bar moving relative to said second 
steering column member upon pivoting of sakJ 
first steering column member to any one of a 
plurality of pivot positions relative to said sec- 
ond steering column member; 
locking means for applying a first force to said 
tilt lock bar to prevent movement of sakJ tilt lock 
bar relative to said second steering column 
member and pivoting of said first steering col- 
umn member relative to said second steering 
column merhber, said locking means induding 
means for applying a second force to sakJ tilt 
lock bar greater ttian said first fbrce when a 
load is applied to said first steering column 
member urging said first steering column mem- 
ber to pivot relative to sakf second steering col- 
umn member. 

9. A steering column as set forth in any of tiie preced- 
ing claims wherein said locking means includes a 
member engageable with said tilt lock bar. said 
member being pivotable about a pivot axis spaced 
from said tilt lock bar. said memt>er having a portion 
engageable with said tilt lock bar, and/or wherein 
preferably 

saki portion has a plurality of teetii engageable 
with a plurality of teetii on said tilt lock bar, 



including spring means for applying a fbrce to 
urge said first member to pivot about the pivot 
axis and said first portion toward engagement 
with said plurality of teeth on said tilt lock bar. so 
and/or furtiier preferably 
Including actuator means engageable with a 
second portion of said first member for pivoting 
said first member about tiie pivot axis and said 
first portion away from said plurality of teeth on ss 
said tilt lock bar. and/or further preferably 
including support means for supporting said 
first member for pivotal movement about the 
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and/or further preferably 

including spring means applying said first force 
urging said portion of said member toward 
engagement with said tilt lock bar, and/or s 
wherein preferably 

said teeth on said tilt lock bar apply a force to 
urge said portion of said member to pivot 
toward said tilt lock bar when the load urges io 
said first steering column member to pivot rela- 
tive to said second steering column member, 
and/or wherein preferably 

said tilt lock bar is pivotally connected to a is 
housing rotatably supporting said first steering 
column member. 

1 0. A steering column connectable to a frame of a vehi- 
cle, said steering column comprising: 20 

first and second steering column members, 
said first steering column member being pivot- 
able relative to said second steering column 
member; 25 
a tilt lock bar; and 

locking means for engaging said plurality of 
teeth on saki tilt took bar. 
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